INTRODUCTION
Hybrid semiconductor quantum dots (SQDs) and metal nanoparticles (NP) [1, 2, 3, 4] are interesting system for the study of optical properties. Such a superstructure takes advantage of the properties of its component material systems. These hybrid materials are useful for sensor and light harvesting properties. In such a system consisting of an emitter like SQDs and metal NPs, excitons and plasmons interact via coulomb forces. Emission of semiconducting nanoparticles in the presence of metal NPs can be suppressed or enhanced depending upon the size and organization of the nano assembly [5, 6, 7, 8] . This originates due to several reasons: (a) Reduction of exciton life time due to enhanced radiation rates and energy transfer to the metal nanoparticles (b) The amplified absorption in the presence of plasmon resonance in the metal NPs and (c) Modified density of states of photons. Exciton Plasmon interaction between an emitting dipole and metal nanoparticles leads to energy transfer, leading to a shift of energy of quantum emitter [9, 10, 11] and increase in broadening of quantum well exciton resonances [12] .
There are many methods to organize the quantum size particles onto the solid substrates, either by the direct synthesis of nanocrystals on the solid surface [13, 14, 15] or by arranging prepared nanoparticles through self assembly [16, 17, 18] . Although the self assembly technique have advantage being versatile and fast, Langmuir Blodgett (LB) deposition offers the possibility of making the film compact, ordered and controllable structures [19, 20] . This technique allows us to form the hybrid nanostructure where we can control the inter particle spacing, and therefore, control the surface density of nanoparticles array. Here we present the near field photoluminescence spectra (PL) from hybrid (gold and Cadmium Selenide (CdSe)) nanoparticle film, prepared using LB technique. The transferred monolayer film was imaged using Atomic Force Microscope (AFM) and near field scanning optical microscope (SNOM). The near field PL spectra collected from hybrid monolayer film shows striking differences compared to the SQD (CdSe) monolayer film. The possible explanations for the observed phenomena are provided in result and discussion section.
SAMPLE PREPARATION AND CHARACTERIZATION

Synthesis of PMMA capped Gold nanoparticles
Gold nanoparticles were synthesized by reducing Gold(III)chloride trihydrate, in the presence of Poly methyl methacrylate (PMMA) (Molecular weight-15k). All the chemicals were purchased from Sigma-Aldrich and for gold nanoparticle s y n t h e s i s , deionized water ((18.2M /m) Barnsted) was used. Gold(III)chloride trihydrate was dissolved in a solution containing ethanol and water, 5 : 1 by volume which also contained the dissolved PMMA. An aqueous solution of Sodium borohydride (NaBH4) (0.5mM) was freshly prepared and rapidly added to the above solution. The color of the solution changes to reddish brown indicating the formation of gold nanoparticles The nanoparticles powder was extracted from the solution by controlled evaporation, as discussed earlier [21, 22, 23] .
Synthesis of TOPO capped CdSe Quantum Dots
CdSe quantum dots (QDs) were synthesized using the method d e v e l o p e d by Peng et al [24] . Cadmium oxide (CdO) were dissolved in Trioctylphosphine Oxide (TOPO) on being heated at 320 0 C. After reducing the temperature to 270 0 C, Selenium solution in Trioctylphosphine (TOP) was injected rapidly to this solution. Color of the solution changed to reddish indicating the quantum dots formation. The solution was kept at 270 0 C for one hour. The nanoparticles powder was extracted from the reaction mixture by adding methanol after cooling down to room temperature. The reddish powder settled at the bottom of the vessel was collected.
Langmuir-Blodgett film preparation and atomic force microscopy
The hybrid NP film and CdSe QDs film were prepared using LB (KSV instruments) technique. 20 µl of 1mg/ml solution containing gold nanoparticles and CdSe QDs with number ratio 1:1 was spread on the LB trough. In order to make a homogeneous film, the monolayer was compressed and decompressed slowly (10mm/min), and isotherm was recorded, monitoring the variation of surface pressure with area. The monolayer was transferred on to a glass substrate by Langmuir Schaefer method at surface pressure 17 mN/m. Before transferring the film, the glass substrates were cleaned using standard RCA cleaning procedure, which makes the film hydrophilic. CdSe QDs films were also prepared using the same method transferred at a surface pressure 15 mN/m. The films were subsequently imaged using AFM (Veeco) in contact mode. 
Scanning Near-field Optical Measurements.
The near field PL measurements on our samples were performed with (WITec alpha SNOM), a setup, using the blue line (488 nm) of an Argon ion laser, in transmission mode, at room temperature. The instrument uses an aperture (~ 100nm) cantilever, kept close to the sample and laser light passing through the aperture excites the sample. The emitted light is collected using high efficiency objective (Nikon, NA-1.25, magnification 100X), and finally guided to Photo multiplier tube (PMT) or spectrograph. 
RESULTS AND DISCUSSION
Fairly mono dispersed gold NPs and CdSe QDs of diameters 6 nm and 5.5 nm respectively were prepared by above discussed methods. The UV visible absorption spectra from the gold NP, CdSe QD and gold -CdSe hybrid NP solutions in chloroform were measured and shown in FIGURE 1. The absorption spectra from hybrid NP solution do not show much difference compared to the spectra from CdSe QD solution.
To see the effect of metal nanoparticles on PL spectra, we transferred monolayers of CdSe QD and hybrid NP. The isotherms recorded from CdSe QD and hybrid NP monolayer are shown in FIGURE 2b and FIGURE 2d. Almost no hysteresis in the isotherms (FIGURE 2b and FIGURE 2d ), indicate that nano particles are well ordered on the water surface. Respective monolayers were transferred at suitable surface pressures (CdSe QD -15mN/m and Hybrid NP17mN/m) on to glass substrates. The transferred films were imaged using AFM, as shown in FIGURE 2c.
AFM image gives the information about the overall arrangement of the nano particles, although distinction between gold NP and CdSe QD cannot be made there. SNOM light intensity image provides the positional information for the distribution of CdSe QDs and gold N P. Since the excitation wavelength of 488nm, which is nearer to surface plasmon resonance wavelength of gold NP (520nm), absorbs the radiation and leads to dark spots in the light intensity image. The CdSe QD can be identified with the bright centers corresponding to emission PL spectra. The region marked A in FIGURE 3b represents the gold nanoparticles and region B represents the CdSe QDs.
The near field PL spectra collected from region B shows splitting ~ 57 meV, with a large red shift (75 meV) compared to spectra from CdSe QD film, which is obvious in FIGURE 3, The splitting of the PL spectra from hybrid nanostructure is the signature of strong exciton plasmon coupling [25] . The overall spectra seems to be broadened (~ 330 meV) compared to the CdSe QD ( ~165 meV) film, indicating decrease in exciton's lifetime [12, 1] as a result of energy transfer between gold NP and CdSe QD. The red shift in the PL arises because of the attractive interaction between gold NP and CdSe QD [25] . However some groups have seen a blue shift in the hybrid Cadmium Telluride nanowire and gold nano particle [11] , which shows that the hybrid NP system is not a completely understood system and more work needs to be done to unravel the mystery.
CONCLUSIONS
W e h a v e prepared a hybrid nanoparticle monolayer using LB technique and studied the PL spectra from it using SNOM. Our result shows a significant red shift, splitting and broadening in emission spectra from the hybrid nanoparticle mono layer as compared to emission spectra from CdSe QDs mono layer, which reveals the interaction between exciton and plasmon in such hybrid system. Further work is being done to study the dependence on various factors like nanoparticles shape, size and inter particle distance on the extent of coupling between QDs and metal NPs, in such hybrid quantum systems.
